Thyroid lysosomal enzyme activity and ultrastructure after subtotal thyroidectomy.
Subtotal thyroidectomies were performed in rats to increase the level of endogenous TSH, creating a condition of chronic TSH stimulation. The activities of various classes of lysosomal enzymes (cathepsin D, beta-glucuronidase, and aryl sulfatase A) were studied in thyroid tissue remaining in situ at various time intervals after subtotal thyroidectomy (sub-tx). These alterations were correlated with morphometric and ultrastructural changes in tissue lysosomes and with serum T4 and TSH. Specific activities of all three lysosomal enzymes were elevated in the residual tissue as compared with those in control tissue during 7 weeks after sub-tx in the first experiment. In the second experiment, the activities of all three enzymes were elevated both 3 and 6 weeks after sub-tx, and the activities of cathepsin D and aryl sulfatase A in the postnuclear homogenate (S2) were significantly elevated. Plasma TSH was elevated and T4 was decreased both 3 and 6 weeks after sub-tx. The results of the third experiment determined that there were significant alterations in nuclear cytoplasmic ratios as well as in the number, area, and volume density of lysosomes in both groups compared with respective control values. In addition, both lysosomal area and volume density in animals 6 weeks after sub-tx were significantly larger than those in animals 3 weeks after sub-tx. We conclude that chronic stimulation of residual thyroid tissue 6 weeks after sub-tx causes alterations in lysosomal ultrastructure as well as in lysosomal enzyme activity.